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I. INTROLUCTION

A. During 15-21 September 1985, personnel from the Radiation Services
Division of the USAF Occupational and Environmental Health Laboratory
(USAFOEHL/RZ) conducted the annual radiological survey of the Fort Dix BOMARC
Site, New Jersey. Periodic environmental monitoring on and around the BOMARC
site has been ongoing since 1975 as part of the Alr Force's program to main-
tain the deactivated sit3 and to monitor the residual plutonium left as a
result of the BOMARC missile fire in 1960.

B. The periodic environmental monitoring plan for this installation was
implemented in 1975 at the direction of the USAF Surgeon General (re: HQ
USAF/SGPP Ltr, 12 Jun 73) under the operations plan entitled "WATCH-DOG
PLUTO". Since then, radiological site surveys have been completed in 1976,
1978, 1979, 1981, 1982, 1983, 1984, and 1985, This report contains the
results of the 1985 site survey, observations, sample analyses, interpre-
tations, and recommendations for future surveillance.

II. BACKGROUND

A. On 7 June 1960, an explosion and fire erupted in BOMARC missile launch
shelter No., 204 of the now-deactivated 46th Air Defense Missile Squadron
(ADMS), located on the Fort Dix Military Reservation, New Jersey., The misaile
and its nuclear warhead were consumed in the intense fire. As part of the
firefighting activities, copious amounts of water were used to control the
fire and to prevent {t from spreading to any of the other 84 missile shelters
in the complex. As a result, a yet unknown portion of the warhead's flasile
material (plutonium) was flushed from inside the shelter and either contam-
inated the soil and asphalt in front of shelter 204, or was washed down the
asphalt ramp into a drainage ditch (re: Figure 1), The precisa amount of
plutonium contained in the misslle warhead remalns classified to this day and
will not be mentioned in this report,

8. The drainage ditch runs southerly from shelter 204, paralleling the
site boundary fence for several hundred feet before entering an underground
culvert, and crossing undernsath County Highway $39. From this point the
culvert opens into a sandy diteh that aventually flattens into a heavily
wooded area across the highway. A third, but unlikely, poaaibility for the
fate of tha fissile material i3 that a portion of Lt might have been carried
aloft in che fire and dispersed downwind {SSW) of the BOMARC site. The
rationale that this possibility 13 unlikely will be discussed in Section IV.E
of thls report,

C. About one year after the accident, four inches of reinforced concrete
vwere pourad.over the asphalt apron in front of missile shelter 204 in an
effort to "fix" the plutonium contamination under a protective gverburden. In
addition to this, two inches of asphalt were placed along the bottoa of the
dralrnage ditch located inside the slte doundary fence, Early radiologlcal
surveys in 1970-1973, conducted by USAFOEHL's predecassor, the USAF Radlolog-
lcal Health Laboratory (USAFRHL), have shown most of the plutonium {3 under
the concrete pad in front of the shelter or in the uncovered grasay areas




adjacent to launch shelters 201-208. These areas have been the sites of
highest contamination (10.0-120 uCi/m®). Vertical Pu~239 profiles in the soil
near bordering edges of the concrete, conducted in 1973, indicated that the
plutonium contamination was contained within the top 6-8 inches of soil (1).
In addition to the above areas, lesser amounts are detectable along the entire
length of the drainage ditch inside the boundary fence (< 0.5 uCi/m3).

D. Off-site, in uncontrolled locations on both sides of highway 539, most
of the contamination has been well below the U.S. Environmental Protection
Agency's (USEPA) proposed "screening laevel" for limiting the public's exposure
to transuranics of 0.2 microcuries per square meter (0.2 uCi/m®) (2). At the
few off-site locations that have in the past been found to exceed the proposed
"screening level", there has not emerged an apparent trend of either decreas-
ing or increasing plutonium soil contamination. A 10-year summary of the Pu-
239 levels measured on and off the BOMARC site and trend analysis, as well as
an Interpretation of the results have been recently published in USAFOEHL
Report 85-151RZ121JRD (3).

E. Although so{l sampiing and instrument surveys at the BOMARC site have
been extensive over the past ten years, ground or surface water monitoring for
plutonium has been minimal. Renewed concerns for the site by New Jersey State
officials have recently elevated the issues of plutonium contamination of
local hydrogeological units. A second State concern had to do with the down-
wind airborne dispersion of plutonium from the site during the 1960 incident,
and the residual contamination qurrently present in these downwind areas. In
response, the USAF Surgeon General tasked USAFQEHL to expand its monitoring
efforts on and off the aite to: (1) determine the {mpact of the plutonium
contamination on local groundwater supplies and on the major hydrogeological
formations {n the regilon; and (2) make preliminary predictions of the expected
airborne Pu-239 concentrations and ground contamination levels downwind at the
time of the {ncideut.

t. Both of these State concerns have heen responded to through prelim-
inary assessments conducted by USAFQEHL for HQ MAC/SGPB during October and
November 1985 (4,5). The results of these groundwater measurements and air
dispersion modeling are repeated {n this report. In addition, the 1985 survey
fncorporated 15 new sampiing locations as far away aa 10 miles downwind from
the accldent aite. Most of these new sample sitas wera located i{nside and
atout the artillery impact areas of the Fort Dix Reservation and along Routes
70 and 539.

III. SURVEY WETHODS AMD PROCEBDURKS:

A. Instrumental Honitoring: The entire BOMARC asite and areas lmmediate
to the site boundary were extensively surveyed using FIDLER (fleld inatrugen~
tation for the detection of low energy radiation) instrumentation. (The
FIDLER, conalating of a scintillation probe (5 in dlameter x 1/8 In thick
NaJ{TL]) ln combination with an Eberline Instrument Corporation (model PRN-S)
survey meter, was used to record the external radiation count rate at the grid
locations shown {n Figures ! and 2.) The gross count rate data were collected
at high voltage settings (windows) optlmized for 17, 60, and 90 keV photons.




The former two energies represent x-ray energies from Am-241, which is a
signature for the presence of plutonium. The latter energy represents a
broad-average energy for natural background radiation. The gross count rate
data were corrected for background radiation and various calibration factors,
and then converted to plutonium areal density expressed as microcuries per
square meter of soil (uCi/m?).

B. Soil Samplesa: Representative soil samples were collected from on-site
and off-aite areas shown on Figures 3, 4 and 7, respectively. The samples
were collected by taking eight core samples (3" diameter by 8" deep) ii. 2 four
point "crosa" pattern at a distance of 15 and 30 feet from the center of each
sampling site. A single site collection resulted in approximately 6 Kg of
soil. Upon arrival at the Laboratory, each soil sample was dryed, blended,
and homogenized prior to being processed for counting. All soil samples were
first analyzed for gamma-emitting radionuclides using high-resolution (GeLi)
gamma speoctroscopy. The counting configuration consisted of a homogeneous
sample sealed in an aluminum can (8 cm diameter x 3 cm deep) centered inside a
600 mR Martinelll Beaker. Secondly, approximately 10 grams of each soill
sample were radiochemically processed for plutonium isotopes and analyzed by
nigh-resolution alpha spectrometry. The radiochemical procedures called for
the diasolution of the 10 grams with a series of strong acids (nitric, hydro-
fluorie, and hydrochloric), extraction of the plutonium using a reain coiumn,
and electroplating the residual on a stainless steel planchet (6). Trans?ter
efficiencies for the method were determined to be better than k0% using a
radioisotopic tracer of plutonium-242. New Jeraey Department of Enviromaental
Protection (NJDEP) employees duplicated about 10% of all sofl samples. Split
samples ware sent to NJDEP upon completion of the soil blending at USAFOEHL.

C. Water Samples: The 1985 annual survey included water analysis for
plutonium concentrations in numerous on~ and off-site locations. Thia
ineluded well water samples from nearby private residences and deveral
Government-ownhed wells on the site or on adjacent installations (re: Figure
8), ALl these sample results were reported in an earlier USAFOEHL letter to
HQ MAC/SCPB, dated 3t Oct 85 (4). An additional 11 water samples were col-
leoted from off-site locations shown in Figure 7, These samples coaprised a
representative survey of surface and well waters that were downwind from the
BOMARC complex during the wmissile firs, Water samples were collected in 1-
gallon collapsible plastic containers and stored without praservation until
analyzed. Cross alpha concentrations were measured by evaporating a 200 mi
volume of acidified water on a 2-inch atainleas steel planchet and counting
the reatdue ‘in a windowless gas-flow proportional counter. Plutonium concen-
tration was determined by coprecipitation with alkalline earth phosphates ln a
one liter sample. Plutonium was extracted using an fon exchange resin column,
electrodeposited onto a 10 mm stalnless steel planchet and counted uslng an
alpha particle spectrometer (7,8). The oinioum detectable activity for Pu-239
was generally less than 0.0 plcoourles per llter.

D. Vertical Pu-239 Profiles in Soil: Four soll sampling sites were
selected to study Pu-239 concentrations as a function of soil depth. These
samplings were useful tn determining the vertical profile of plutonium in the
301l as an indicator of the extent of the downward migration of plutonium
compounds. Vertical distributions were measwred at one-inch depth intervals




from the surface down ta one foot. One additional sample was collected at a
depth of two feet. The four locations chosen for vertical distribution
measurements included site numbers 107, 1074, and K067! (re: Figure 4), and a
final sample from a aite of high contamination adjacent to the burned-out
misaile shelter 204. The latter 13 referred to as the "bunker' asite. The
samples were collected by digging a rectangular trench approximately 4 feet
long by 2 feet wide down to a depth just beyond two feet. Vertical samples
were taken from the walls of the trench using a 4" wide by 1" high rectangular
coring shovel. Approximately ! kg of soil was collected at each level., Great
care was taken during the sampling to preclude contaminating lower levels with
soil from above. These soll samples were processed and analyzed in the same
manner as described above for the other soil samples.

E. Alr Dispersion Modeling: Preliminary estimates of the downwind
dispersion of plutonium that might have occurred during the accident were
conducted in November 1985 and reported to HQ MAC/SGPB in a letter dated 22
Nov 85 (5). The approach taken was to use a relatively simple Gaussian
dispersion model (9) with the availlable meteorological data at the time of the
accident, assuming worst case conditions, to predict the plume touchdown
points downwind. The asaumptions and data used in the modeling effort were:
the local winds were from the NNE at 3-8 knota (1.2-3.1 m/s); and the plume
release height was between 50 and 400 feet (15-122 m)., The dispersion
modeling was conducted using the "A" and "C" Pasquill atmospheric stability
classifications, which are typical of late afterncon conditions. Class "A"
represents extremely unatable conditions (high vertical mixing) and the “worst
case" conditions, whereas clasa "C" typifies slightly unstable atmospheric
conditions (low vertlcal mixing). The modeling did not attempt to estimate
downwind air concentrations ainge this would have required a suitable source
terms for the plutoniun release, which still remains classified for national
gecurity reasons.

CIV. RESULTS AMD OBSERVATIONS
A. FIDLER Survey

1., The FIDLER survey measurements for plutonium areal density
(uCi/m?) acroas the BOMARC site are given in Table 1, The grid measurement
{dentifiers, {.e., coluan let%er and row humber fof a particular ameasurement
slte refer to oithar Figure 1 or 2. Figure 2 denotes the locations of the
intenaifled grid measurements oconducted over the reinforcsd concrate slab and
tnatde tha highly contaminated area surrounded by the concertina wire. (Gross
FIDLER counts (uncorvectad] are given in Appendix B.) The results in Table
glve elther the estimated Pu-239 aerial density along with the coefficlient of
variation for the estinate (%), or the minimun detectable areal density
(MDAD). The latter 1s presented when the levels were low and statistlically
unrellable. The proper interpretation of the "less than MDAD" value {3 that
there 13 a 95% probability that the trus areal density i3 less than the stated
MDAD.

2. As expected, the highest plutonium areal densities were found over
the concrete slab ia front of the burned-out missile shelter and in the




adjacent grassy spots. The vast majority of the measurement points outside of
the immediate accident shelter and concrete were too low Lo be reliability
measured using hand-held instrumentation. The MDAD levels were all above the
USEPA's "screening level;" for transuranics (0.2 uCi/m?®), consequently, the
FIDLER data are useful only in defining areas of relatively high plutonium
contamination. A comparison of the 1985 FIDLER data with that of previous
{e?ra indicates no substantial differences over what has been measured before
3.

B. Soil Samples
1. On-Site Levels

a. Results of the soll core samples for plutonium concentrations
for the on-site locations (re: Figure 3) are summarized in Figure 5. A
comparison of these results with those of past yeara (1975-1984) is given in
Appendix A. The 1985 gamma spectroscopy results for these same locations are
tabulated in Table 7. Appendix A lists the soil plutonium levels in terms of
activity per gram of dried soll and areal density (uCi/m?). The latter units
allow for a direct comparison with the proposed (0.2 uCi/m?®) “screening
level." )

b. The soil sample points that exceed 0.2 uCi/m?® included several
near the launch sheltera (sites 164, 166, 167, and 174), as well a3 3aites naxt
to the asphalt ditcen and well inside the boundary fence (sites 172, 173, and
181), These results wera not surprising since each had shown elevatad levels
ln paat years and were nearest to the burned-out launch shelter or adjacent to
the drainage ditch which carried firefighting water runoff. Comparison to
previous results show considarable varlability, but each at one time or
another exceeded 0.1 pCi/m?.

¢. One sample polnt (site 118), located between the boundary
fence and highway 539, was measured at 0,226 wCi/m*. Thias alte exceeded the
screening lialt once bafore in 1983, Adjacent site numbers 116 and 127 have
also exceeded the acreening level in past yaars (1976-1981), but have since
been below thls level. All three polints were directly downwind during the
acoident and may have been fuzigated by the fire plizme., These results,
deapite thel™ annual variabllity, are consistent with past years findings and
no trends have developed in the plutoniun congeatrations.

d. Areal densities i{n all other on-site locatlony were Delow 0.2
uC1/m? and relatively unchanged from previous surveys, There has been no
evidence of plutonium soll contamination outside of the fenced boundaries to
the north, east, or south of the BOMARC complex (sites 134-158). Soll resulta
to the west alde of the complex have been erratic, but show aome plutoniun
contamination, particularly at the alte numbers mentioned above. The fact
that this side of the complex was downwind during the accident may be partly
reaponsible; howaver, the fact that the firefighting water runoff flowed in
this general dirsction is perhaps the most significant factor {n the observed
301l concentrations.




2. Ditch Runoff Area

a. Radiological data for the ditch runoff sampling points are
also shown in Table T and Appendix A, Figure 4 {s a larger scale diagram of
the ditch runoff area and can be used to reference the exact locations of the
sample site numbers. Plutonium areal densities measured in 1985 are depicted
in Figure 6.

b. Besides the few on-aite points discussed above, the moat
significant plutonium contamination has been found in the runoff ditch area
acrogs from highway 539. Most notably, sites 107, 107A, and 109 have been
wvell characterized as having been consistently above 0.1 uCi/m? during past
aurveys. The area was first i{dentified as having elevated plutonium by an
aerial survey in 1973. Areal densities for these three points have varied
clogse to three orders of magnitude over the ten years of sampling (0.004-1,33
uCi/m?) with no apparent trend. We believe that the ditch and ita lower level
runoff area to the woods received the majority of the firefighting water
runoff. The area continues to receive the greateat amount of the rainfall
runoff from thle complex today and {3 a low point in the local topology. The
1985 soil reaulta confirmed that this area remains elevated (all three were
approximately 0.5 uC{/m?) and deserve closer attention in future surveys.
Sites 107 and 107A were selected for measurement for the vertical distribution
of plutonium. These results are discuased in Section IV.D of this report.

¢. Sites 205-216, located at the far end of the runoff ditch and
to either side, were not sampled in 1965, This general area will be exten-
afvely sampled {n future surveys to determine the distribution of plutonium,
both horizontally and vertlically. Earller surveys have shown areal densfties
fn this area to be much less than the acreening level, although its proximity
to areay containing elevated plutoniun causes it %o b6 worbh a ¢loser look.

3. Off-site Soil Samples

a. Soll concentrationy for gamma emitting and plutonium radio=
nuclides at the eleven off-aite locations are shown in Table &, The site
nuinder locations are given in Figure 7. These sample polnts were all downwind
during the missila aceldent and ware of inteérest with regard to the aerial
dispersion godeling, Their distances from the BOMARGC complex ranged form O 6
to about 15 kilometers in a general 3outh-southweaterly direction.

b, A1l but one site {Range Control) had plutoniu concentratlons
within the range of normal background (< 0.007 uCi/m?). The slightly elevated
plutoniun level at the Fort D{x Range Control (0.11 uGi/a?) was unexpected,
but still did not excesd the 0.2 uCi/m? level. The reason for thia result ia
unclear; howaver, given the site's diatance Crom the BUOMARC complex {9 kilo-
meters) and the absence of elevatad plutonium (it adjacent locations, it 13
unlikaly that the contamination was du2 to the missile accident. Laboratory
crosa~saaple contamination 19 one possible explanation; this 1s supported by
the fact that the plutoniun was unaccompanied by Am-2481. A second sample will
be analyzed at a later date to resolve the discrepancy, Other radlionuclides
present in the aanples consisted of normal background concentratlions of natu-
rally occurring apecies of the pricordal uraniua and thorium decay sérles




members. The cesium-137 concentrations, although not naturally occurring,
were probably the result of rainfall washout from 19350-1960 nuclear weapon
atmospheric testing. None of these levels pose a health threat and are con-
sistent with data at other locations in the United States.

C. Water Sampling

1. Residential Wells: Results of the gross alpha and plutonium
measurements in the residential well samples are shown in Table 2. The
samples were collected from tap water at seven private residences within 1-3
miles of the BOMARC complex. Gross alpha particle radicactivity for all seven
satisfied the USEPA's Safe Drinking Water Act limits and no measurable pluto-
nium was found.

2. Government Wells: Gross alpha and plutonium concentrations in
all the government wells sampled met drinking water standards (< 5 pCi/
liter). Plutonium concentrations were less than detectable limits. The
results of these analyses are shown in Table 5. The sample locations included
two wells in the BOMARC complex; the remaining site locations were on
Lakenurst Naval Air Station as shown on Figure 8.

3. 0ff-Site Locations: Water samples were collected on most of the
same sites as the off-site soil samples. Since these points were downwind at
the time of the accident and included large lakes and wells tied to the local
aquifers, their measurement was deemed important to determining if plutonium
contamination was present in the major hydrogeologic units. Gross alpha and
plutonium concentrations for these samples are given in Table 3. Sample
locations are shown on Figure 7 and referenced to the same site numbering

scheme as was used for Table U4, Again, all sample results satisfied gross
alpha particle raticactivity limits of the USEPA and the plutonium concen-
trations were below detectable limits.

D. Plutonium Vertical Soil Distributions

1. Sites 107 and 107A: Vertical profiles of the Pu-239 distribution
in these soil sites are shown in Figures 9 and 10 and supported by Table 6.
Both aites were located in the center of the runoff ditch across highway 539;
site 107A being less than 100 feet more distal from the road and in the
widening section of the ditch (re: Figure 4), The plutonium vertical
profiles for the two sites were quite diassimilar; the possible reason is
discussed later. The vertical distribution of site 107 appeared to be
relatively uniform with depth. Although the 24-inch level had the greatest
plutonium concentration (0.55 pCi/g), most of the other levels were smaller
only by a factor of two or less, Given the statistical uncertainty of the
sampling method, differences of this factor can genarally be expacted even in
samples that are known to be homogeneous. Vertical distribution at site 1074,
on the other hand, was extremely nonuniform and 98% of the measured plutonium
was found in the first 3 inches below the surface; 80% within the firat
inch. These differences are difficult to explain, particularly when the sites
are separated by only 100 feet., Based purely on speculation, it {9 belleved
that the amount of silt that deposits over these aites is very different and
may be responsible for the dissimilar vertical distributions. Site 107,




because it is located in the narrow portion of the ditch should experience a
more rapid build-up of silt from the rainwater runoff from the BOMARC
complex. The runoff will contain a relatively low, but steady concentration
of plutonium compounds from the complex that deposits uniformly (continuously)
on the bottom of the ditch. Because of plutonium's low solubility, once
depoaited it is unlikely to be removed., Thus, the vertical distribution at
site 107 may be the result of successive overlays of plutonium containing silt
from above, rather than a migration of plutonium downward. A similar action
also takes place over site 107A; however, there are several important differ-
ences. Because of the greater width of the ditch, larger overflow area, as
well as less silt being available due to upstream deposits, it 1o expected
that silt build-up at site 107A would be a considerably slower process, and
that perhaps only 2-3 inches of plutonium containing silt could have been
deposited over the 25 years since the accident. Though speculative, this
explanation is pausible enough tc explain these differences in the vertical
distribution of plutonium between the two sites. Additional annual samplings
will be needed to verify or refute this theory.

2. Site K0671: This site was also located in the runoff ditch, but
on the opposite side of the highway from site 107 and 107A. Results of the
vertical distribution measurements for plutonium are depicted in Figure 11 and
summarized in Table 6. The vertical diatribution of this site was very aimi-
lar to that of site 107, {.e., relatively uniform plutonium concentrations
with depth. Because the physical characteristics of thase two sites are
basically identical, the reason for the uniform distribution is believed to be
the same as discussed above. This site had not been sampled prior to 1985,
and therefore no data are avallable to compare the results with. Samples from
thias site were split with the New Jersey Department of Environmental Protec-
tion (NJDEP).

3. Bunker Site: The final vertical distribution sampling polint was
selected in an uncovered grassy area near the burned-out missile shelter.
Vertical sampling results for this site are shown in Flgure 12 and Table 6.
The samples taken from this area were highly contaminated (> 100 nCi/g) and
therefore extreme care and protective equipment were required to prevent
contamination of personnel and equipment. All bunker samples for plutonium
were measured using gamma apectroscopy because of the high potential for
contaminating the alpha apeactrometry setectors and/or laboratory personnel.
The vertical distribution of plutonium was found to rapidly decrease with
increasing depth. Essentially, all of the plutonium was located within the
first 6 {nches of s0i). This observation {s consistent with that of the 1973
vertical measurements and supports thea conclusion that the plutonium compounds
on~site were very insoluble and were not migrating downward.

E. Aerial Dispersion Modeling

1. The analyses of the zerial diapersion modeling is summarized {n
Table 8 and were extracted from reference 9. The results suggest that the
touchdown of the plume probably occurred between 0.0! and 0.1 kilometers from
the missile shelter within compass headings between 187 and 212 degrees (re:
Flgure 13). Although airborne concentrations and ground deposition figures
were not estimated for security reasons, this sector provides a reasonable
boundary for the areas that should be sampled in futuwe surveys.
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2. Results of the plutonium soil concentrations in the sectored area
of Figure 13 were negative, as discussed earlier, baring the range control
soll sample (off-site 11) where the elevated plutonium concentration was
believed to be a laboratory artifact.

V. CONCLUSIOKS AND RECOMMENDATIONS

A. The potable and nonpotable water supplies tested during the 1985
annual survey do not indicate that the local hydrogeologic units have been
contaminated by the release or migration of plutonium that resulted during or
since the missile fire.

B. Results of the soll samples on and adjacent to the BOMARC complex are
not substantially different from the results of previous year's surveys.
Areas known to have elevated plutonium areal densities were, by and large,
confirmed. Despite the annual variations that typify some sampling locations,
there is no evidence o suggest that large scale plutonium migration is
occurring. The bulk of the plutonium compounds released remain fixed under
the reinforced concrete slab in front of the missile shelter. Instrument
aurveys supported the soil sample results in the higher contaminated missile
ashelter areas.

C. Runoff rains from the missile shelter area i{nto the drainage ditoch
pasaing underneath the highway may carry low levels of plutonium compounds
into the ditch and outflow arsas on the other side of Highway 539. The extent
to which this is happening hia not been quantified, except to note that pluto-
nium concentrations on the soil surface have not changed much over a ten year
period. Vertical distribution measurements for plutonium at two points in the
ditch show a relatively uniform vertical distribution. This ia conalatent
with the theory that minute amounts of plutonium are continually being dapos-
ited at the bottom of the ditch and over the ocutflow areas. This phenomenon
needa to be inveatigated more thoroughly before a definitive conclusion can be
reached,

D. The USAFOEHL should continue to monitor the aite annually for the
migration of plutonium as evidence of continued USAF responsibility for the
area. The survey protocol should consist of the following:

1.- Sofl.sampling at selected sites on and off the BOMARC complex with
increased emphasis on the sites between the missile shelters and Hi{ghway 539,
the runoff ditch across the highway, and off-site points within the sectored
area of Figure 13. Vertical distribution sampling for plutonium needs to be
expanded to include more sample sites between the complex boundary and outflow
areas. Les3 emphasis sibuld be directed at soil sampling on the north, east,
and south boundaries since significant contamination has never been measured
at these locations. All future measurements should be reported in units that
can be compared directly with the USEPA proposed "acreening level" for
transuranics, L.e., 0.2 uCi/a?.

2. Water sampling at the seven 3sites on the BOMARC complex and
Lakehurst Naval Air Station, as well as the ten off-site locations added




during the 1985 survey should be performed annually to detect the impact of
the plutonium, if any, on the groundwater. The sampling of potable water from
the residences adjacent ¢ the Fort Dix boundary should be offered annually on
a courtesy basis. Furthermore, It has been recommended that six add{tional
shallow wells be installed into the Cohansey sand under the Air Force's
Installation Restoration Program (IRP). These added surveillance wells will
be useful in establishing water table depths, vertical and horizontal flow
directions, and as providing additional plutonium monitoring sites around the
BOMARC complex.

3. Instrument (FIDLER) surveys should continue on an annual basis,
but be limited to the missile shelter grounds which are surrounded by concer-
tina wire. The MDAD of the FIDLER is too high to permit comparison of the
plutonium areal densities in most areas with the USEPA acreening level for
transuranics of 0.2 uCi/m3.

E. The BOMARC complex should be visually inspected quarterly by the
McGuire AFB Radiation Protection Officer and Environmental Coordinator to
ascertain the site's condition and to identify any potential loss of contain-
ment., Particular attention should be given to the expansion joints in the
concrete containment slab and concertina wire fence, The expansion jointa
should remain sealed and free of vegetation. Civil Engineering should be
contacted to repair any loss of integrity in either the concertina fence or
site boundaries.
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Plutonium Soil Distribution
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TABLE 2: (ross Alpha and Pu-239 Concentrations in
Residential Well Waters (1985)

USAFOEHL Sampled Concentration (pCi/liter)
Number Residence Gross Alpha Pu-239

18501224 Taylor < 1.0 < 0.02
18501211 Montervino < 1.0 < 0.02
18501216 Lawrence 1.0 < 0.01
18501228 Wallin 1.0 < 0.01
18501226 Larsen 1.0 < 0.01
18501215 Leto < 1.0

18501213 Cadenhead < 0.01
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Table 3: Gross Alpha and Pu-239 Water Concentrations in
. 0ff-Site Sampling Locations

USAFOEHL Site Concentration (pCi/liter)*¥
Number Description Gross Alpha Pu-239

18501219 Collier's Mill Pond < 0.4 0.02

18501218 Success Lake, North < 0.5 0. 01

18501210 Success Lake, South + 0.8 0.01

18501212 Bivouac Site #20 + 0.6 0.02
) ' Tap Water, Ft Dix o i :

18501227 Bivouac Site #18 0.6 0.01
‘ Tap Water, Ft Dix ) :

18501214 Hanover Lake 0.6 0.02

" 18501220 Range Control 0.6 0.02
: Tap Water | '

12 18501221 Mirror-Big Pine Lakes 0.0
13 18501217 Country Lake 0.01
14 18501222 Hwy 70, Lebanon Lake 0.01
15 18501225 Hwy 70, Marker 33 0302
*Reference Flgure 7 for locations on area map.

##Result + 2 standard deviasions for the measurement.
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TABLE U4: Soil Radionuclide Concentrations for
Qff-Site Sampling Locations

USAFOEHL Site Radio- Concentration
Number Descoription Nuclide (pCi/dry gram)**

0.002
0.02
0.20
0.03
0.01

18501280 Bivouac Site 22 Pu-239 0.013
: Am-211 ’
U-238"
U-235
Cs-137

H A+ A

18501279 Bivouac Site 20 Pu-239

) : Am=2 41
U-238
U-235
Cs-137

~.
= 3 .
A s
2Lt a” o

H A H A+

'«
a£

5 e, P aeCei o
" o
<

X AEA
vil3

'
LA

- 5 s
'y Uy

s

18501278 Bivouac Site 18 Pu-239

' Am-211
U-238
U-235
Ca-137

H A H

18501230 Hwy 70 & Rt 539 Pu-239
' Am-241
U-238

U-235

Cs=-137

<
<
%
<
t

18501235 Bivouag Site 13 Pu-239
Am-2M
u-238
U=-235
Cs=137

18501237 Bivouac Site 134 Pu=239
Am-2U1
u-238
U-235
Cs=137

18501232 Range Control Pu-239
Am~2 41
U-238
u-235
Ca-137




Site* USAFOEHL Site Radio- Concentration

Number Number Description Nuclide (pCi/dry gram)**
12 18501236 Mirror-Big Pine Pu-239 < 0.002
’ Lake Frontage Am-241 < 0,02
U-238- 0.60 + 0.20
u-235 0.235 + 0.03
Cs-137 0.27 + 0.0
13 18501233 Country Lake Pu-239 0.045 + 0.008
' Frontage Am-231 < 0.02
y-238 0.30 + 0.20
U-235 < 0.03
Cs-137 0.184 + 0.007
14 18501234 Hwy 70, Lebanon Pu-239 < 0.03
Lake Frontage Am-21 < 0.02
U-238 0.30 1 0.20
U-235 0.03
Cs-137 0.122 ¢ 0.006
15 18501229 Hwy 70 & Mile Pu~239 0.023 + 0.007
Marker 33 Am-211 ' < 0.02
U-238
u-2135
Cs-137 0.5 & 0.0

YReference Figure 7 for site map locations

##0esult ¢ 2 standard deviations for the measurement, results for Pu-239 in
units of pCl per gram ashed
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Sample*
Number

SPOO1

SPQ02

SP003
SPOO4

SPQ05

SP006
SPOQ7

MW-17

TABLE 5: Gross Alpha and Pu-239 Concentrations in
Government Owned Wells - 1985

Result##*
Sampling Depth of Grogs Alpha Pu-239

Description Well (ft) (pCi/) (pCi/k)
Naval Propulsion Lab 52 1.0 £ 1.0 < 0.01

Fire Pond 12, Elisha Surface 0.3+ 0.3 < 0.03
Branch, Lakehurst NAS

Bivouac Site 18, Ft Dix 103 1.0+ 1.0 0.03

Bivouac Site 20, Ft Dix 118 < 1.0 0.02

National Guard UTES Site 87 < 1.0 0.03
Ft Dix

Bivouac Site 22a, Ft Dix 125 1,0 0.03
BOMARC Site, Well No. 2 100 1.0 0.01

IRP Phase I Monitoring UNK 0.0

*Reference Figure 8 for map sampling locations

®#Reault * standard deviations for measurement




Soil Pu-239 Vertical Distributions

Soil Pu-239 Concentration

Soil Depth Bunker K0671 Site 107 Site 107A
(inches) (nCi/g) (pci/g) (pCizg) (pCi/g)

Surface 9%.6 1.9 0.014 £ 0.002 0.32 + 0.03 41,9 t 4,0

1.0 no sample 0.011 £ 0.002 0.24 &+ 0,04 40.2  t 4.1

2.0 116.1 £ 1.5 0.012 £ 0.002 0.31 + 0.04 no sample
38.3 1 0.9 0.07 % 0.01 0.20 + 0.03 12.2 £ 1.1
3.6 0.4 0.03 1 0.01 0.23 + 0.03 + 0.03

27.8 2.2 0.08 &+ 0.02 + 0,01 + 0.04

3.8 3.3 0.07 + 0.02 t+ 0.01 t 0.00

C.344 ¢+ 0,016% no sample sample + 0.01
0.222 + 0.004* no sample no sample no sample
0.063 + 0.002*% no sample no sample no sample
0.024 + 0.002% no sample no sample no sample
0.011 0.002*% no sample no sample no sample
0.006 ¢ 0,001 0.13 % 0.02 0.035 ¢ 0.002 0.102 + 0.003
0.40 ¢t o.,04 0,02 2 0,0t 0.55 ¢+ 0.02 0.017 £ 0,002

*Pu-239 estimated from Am-241, others measured direoctly
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Site*
Number

100

101

102

103

104

105

106

107

TABLE 7: 1985 Soil Sample Radionuclide Concentrations for
BOMARC Site Sampling Points

USAFOEHL
Number

18501291

18501292

18501293

18501294

18501295

18501296

18501297

18501298

Radio- Concentration
Nuclide (pCi/dry gram)**
Pu-239 0.024 + 0.006
Am-241 < 0.02
U-238 0.4 1 0.2
U-235 < 0:03
Cs-137 0.39 £ 0.01
Pu-239 0.03 ¢+ 0.01
Am-2#1 : < 0.03
U-238 0.8 1+ 0.4
u-235 0.09 £ 0.05
Cs—-137 0.2t + 0.01
Pu-239 0.028 + 0,009
Am-241 < 0,02
U-238 0.5 + 0.3
u-235 0.04 + 0.04
Ca-137 0.229 % 0.009
Pu-239 0.047 + 0,026
Am-2 41 : < 0.02
U-~238 0.7 £ 0.3
U=-235 0.07 + 0.04
Cs-137 0.24 & 0,01
Pu-329 0.03 & 0,02
Am-241 < 0.02
U~238 0.66 + 0.26
U-235 0.033 + 0.032
Ca~137 0.183 & 0.008
Pu~239 0.09 ¢ 0.02
Am-241 < 0.02
Ca=~137 0.262 z 0.008
Pu~239 0,09 % 0.02
A~ 211 < 0.02
U-2386 0.28 % 0.22
u-235 0.034 £ 0.025
Ca=137 0.179 z 0,007
Pu-239 2.1 + 0.3
Am-2 1 0.22 =+ 0.02
U-238 0.033 ¢ 0.025%
Cs-137 0.269 ¢ 0.008
36




USAFOEHL Radio- Concentration
Number Nuclide (pCi/dry gram)*¥

0.01
0.02
0.22
0.032
0.008

18510299 Pu-239 0.06
T Am-241 '
U-238
U-235
Cs=~137

H H+ A

18510300 Pu-239
’ Am-2141
U-238
Cs-137

H H H+ H

18510301 Pu-239
: : Am-2#1
U-238

u-235
Cs-137

HHHHH

18510302 Pu-239
Am~2U1
U-238"
Cs-137

H i+ A H

18510303 Pu-239

o Am~241
U-238-
y-235
Ca-137

H B+ AW

18510304 Pu-~239
' Am-241
u-238

Cs=137

H H AH

18510305 Pu-239
Am=-241
U-238
=137

‘f‘ ;' L »
L [ * »
H M AN

. A ‘.’;‘;}ﬁ:v ~,'

18510306 Pu-239
‘ Am-2 W1
u-238

Ca-137

U]
AN

s 4

2
¥, )

18510307 Pu-239
Am-241
Cs=137

A 2

H

18510308 Pu~239
' Am~241
Cs=137




USAFOEHL Radio- Concentration
Number Nuclide , (pCi/dry gram)**

18510309 Pu-239 0.90 + 0.09

) Am=-2U1 0.08 1+ 0.03

U-235 0.03 = 0.03

Cs-137 0.227 + 0.008

18510310 Pu-239 0.015 + 0.008
o Am-2l1 < 0.02

U-235- 0.032 + 0.029

Cs-137 0.108 + 0.006

18510311 Pu-239 0.03 0.01
o Am-241 -
Cs-137

18501312 Pu-239
’ Am-2U1
Ca~137

18501313 Pu-239
' Am-241

u-238
Cs-137

18501314 Pu-239

Am-214
y-238
Cs=137

18501315 Pu-239
Am-211
Cs=-137

18501316 Pu-239
Am~241
Ca-137

18501317 Pu~239
Am~-211
u-23%
Ca~137
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18501318 Pu-239

' Am-2 11
U-235
u-238
Cs=137
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18501319

18501320

18501321

18501322

18501323

18501324

18501 325

18501326

18501 327

18501328

18501329

A H

H

H H A H

b 5
<
+
t

~ 4 A

[ 4

H AR

i AN

H A




18501330

18501331

18501332

18501333

18501334

18501335

18501336

18501337

18501338

18501339




149 18501340 Pu-239 < 0.01
' B Am-241 < 0.03
U-238" 0.3 +0:2
Cs~137 0.182 1+ 0,008
150 18501341 Pu-239 0.034 + 0,010
‘ Am-241 < 0.03
U-238 0.4 +0;3
Cs-137 0.276 + 0.009
151 18501342 Pu-239 0.015 + 0.008
‘ Am-241 < 0.03
U-238 0.4 +0;2
Cs-137 0.167 + 0,008
152 18501343 Pu-239 0.017 + 0.006
o ' : Am-241 < 0,03
o U-238 0.21 +0.20
= Cs~137 0.196 + 0:008
g 153 18501344 Pu-239 0.016 + 0.010
H< 2 Am-2§1 < 0,02
\ U-238 0.26 & 0.21
e Cs~137 0.182 3 0.008
- 154 18501345 Pu-239 0.012 & 0,007
AN Am-241 < 0,02
i Ca=137 0.205 + 0.008
= 155 18501346 Pu~239 < 0.03
1308 Am-241 < 0,02
OO u-238 0,5 & 0.2
b Cs-137 0.158 + 0.008
A‘?; 156 18501347 Pu-239 0.019 + 0.010
A ' Am-2 11 < 0,01
e u-238 0.2 @ 0.2
o Cs=137 0.068 ¢ 0.005
o 157 18501348 Pu-239 0,20 & 0.03
bt Am-21 < 0.01
. Co~137 0.012 & 0.003
A 158 18501349 Pu-239 0.04 3 0.0
- Am=21 < 0.02
]sf u-238 0.2 ¢ 0.2
v, Ca=137 0.116 ¢ 0.006
N 159 18501350 Pu-239 0.016 & 0.006
e Am-241 < 0,02
o u-235 0.05 & 0.04
S o u-238 0.46 =+ 0.28
v Ca-137 0.221 + 0.008
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18501351

18501352

18501353

18501354

18501355

18501356

18501357

18501358

18501359

18501360

18501 361




18501362

18501363

18501364

18501365

18501366

18501367

18501368

18501369

18501370

1850137

18501372

Pu-239
An-211
Cs=137

Pu-239
Am-2 41

Pu-239
Am=-2 41
U-235
U-238
Cs~137

Pu-239
Am-241
U-238
Cs~-137

Pu~-239
Am-2 4%
U-235
Cs=137

Pu-239
Am-211
Cs-137

Pu-239
Am-21
Cs=-137

Pu-239
Am-2 #1
u-238
Ca=137

Pu-239
An-2W1
U-238

Ca=-137

Pu-239
Am=-2 I
U-235
Ca-137

Pu-239
Am~21
U-235%
uy-238
Ca-137

H M A H B A H A K H A H H H+ A H H H B H H 1+ + 4+ K

W H A

1300 0 o I .




18501373

18501374

H + A H

18501375

H H+ A H

18501376

H H A K

18501377

H A+

18501378

A H

H

18501379

b4
<
b5
*
-

18501380

H H AHK

18501381

H B A

18501382

H H AM

PN

Tajala ]
T AN
UL S A '0




18501383 Pu-239
’ ' Am-241
U-235°
U-238
Cs-137

18501384 Pu-239
) Am-2 41
U-238
Cs-137

18501385 Pu-239
Am-2 41
U-235
U-238
Cs-137

18501386 Pu-239
: Am-241
U-235"
U-238
Cs-137

*Pu-239 in units of activity per gram of soil ashed.




TABLE 8: Aerial Dispersion Modeling Results

Pasquill Wind Release Predicted Downwind
Stability Velocity Height Touchdown Point
Class (m/s) (meters) of Plume (meters)
A 3.1 122 500
C 3.1 122 1000
A 1.2 15 10

C 1.2 15 100
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Soil Sample Results - Pu 239,240

uCi/m? Site Year

<.004 101 1975
1976
1978
1981
1982
1983
1984
1985

1975
1976
1978
1981
1982
1983
1984
1985

1975
1976
1978
1981
1382

1983
1984
1985

<
[¥e]

197%
1976
1918 °
1381
1a82
1963
1984
1985

- i

- - L) > - . .
- U AT S e = D
e ws N e

o

.

197%
1976
1978
1981
1982
1983
1384
1985

| 2o
s

. - . .-Jl . L
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-

n

- -




pCi/gm uCi/m?

4l . 137
43 .13
1.44 . 421
RN . 035
.65 .186
.45 . 095
2.0 LU55
.46 L1113

<, 02 <.007

<.05 <.03
.06 .043
017 . 005
.05 L014
.080 L017
015 . 003
.016 .00k

.04 .009
.05 <.03
.04 .010
017 <005
.32 .080
.03 . 006
.50 079
<.003 <. 001

66 .188

1.73 .49
12.3 3.4
"3.92 1.03

,08 . 020
. 060 013
.35 ,081
.28 . Q76

.62 79
.51 . 160
54 166
.59 . 164
.148
.592
.83 .189
. 226

. <. 006
<.03




pCi/gm  uCi/m?

<.02 <.007
<.05 <.03
.01 . 003
.034 .009
.085 .021
.00T7 .002
.023 .006
.02 . 004

.69 .199
. 49 .13

.05 013
.56 16

.87 26U
. 080 .018
<61 .138
.02 .005

.95 .295
.25 .08
1.81 .56
1.2 , 368
.98 .299
2.00 <397
1.70 .34
.04 .on

.05 014

. .03




Year

1975
1976
1978
1981
1982
1983
1984
1985

1976
1978
1981
1982
1983
1984
1985

1975
1976
1978
1981
1982
1983
1984
1985

1975
1976
1978
1981
1982
1983
1984
1985

1975
1976
1978
1981
1982
1963
1984
1985

1975
1976
1978
1981
1982
1983
1984
1985

pCi/gm uCi/m?

.0l 012
<.05 <.03

.olo 010
<005 .00
.01 .002
.on .003

<.05 <.03
O . 004
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pCi/gm  pCi/m? pCi/gn uCi/m?

R .035 <.02 <.007
15 .030 ' <.05 <.03
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Sit

194

P

Year

1975
1976
1978
1981
1982
1983
1984
1985

pCi/gm
<.02

<.05
.01

015

uCi/m?

Fa N AN
.. o
o000
o w o
P o

.003

Site

195

56

Year

1975
1976
1978
1981
1982
1983
1984
1985

pCi/gm  uCi/m?
.15 .0l5

.30 .09
.29 012
.06 <015
.04 .010
.018 . 00U
.070 .019
.00y

L01d




APPENDIX B

FIDLER SURVEY DATA
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FIDLER READINGS

DATE -- 19 SEPT 1985 **NOTES** -Use red ink, pencil, or type.
i -Rows are numbers,
PLACE - Ft, Dix BOMARC Site -Columns are letters.
-Do the whole left column first,
PEOPLE- Maher, Caldwell, Gage then finish the right.

1601 1400] 2000]*|
2507 15001 20001*]
1757 800] 1400!*]|
1507 7501 15001*!
{1807 10001 1500]*]
11757 10001 14001*]
[ 1601 900] 14001*| 30001 700l
T 1601 10001 12501*] 32519001
I [ 16 | [ 1507 30001 13007 *TXXXXXTX XXXXXXX | XXXXX | XXXXX | XX
| 2007 8001 15001~] 1751 7001 1C
T 2007 100G! 150071 *] 2000 4907 1¢
T 175 10001 18001*{ 2251 4901
[ 1601 10001 15001*] 2000 5001 ¢
[ 1607 10001 15001*] 2251 475 ¢
[ 2007 8001 15001%] 1501 4801
11807 10001 1600(*] 1757 5001
f
I

4501 1600/
3501 12007
4251 18001
400 1300]
4001 1700/
4001 8001

— e Y e ] e e — —
B
=] pJ O] O] O] =) O] -

>} | ) ) o] o) o] o)t

[ S} PU P PO PN )

— ]
wif atrof rol sl sl ng
rof O ol 3 o S| rol Ol o

o e —F — 4

2007 10001 15001*1 2001 60071 1¢
1607 "8000 13001%] 2251 4751 ¢
1501 5001 12001*!1 2501 4251 <
2007 14001 18001*] 2007 5007 ¢
1501 8001 1400{*1 3001 6001 1€
1257 7501 12501*] 2501 9001 9
2251 7501 12501%] 2501 9001 ¢
XXXEREXTXXXKK T XXXXX T XRXXKK | * 1 3507 14001 1°%
11 3507 12501 20007*] 2601 6001%
11 2501 15001 20007*] 2601 5001

1l 2751 7001 1000({*] 20001 6001

1l 2751 6001 9001 *i 2401 5001
11 2601 8001 12001*] 2501 7501

11 2801 B0OOI1 12001*1 3001 10001

11 2501 BOO1 13001*1{ 2501 7001

11 2757 8001 1500]1*I | 2251 6001

11 27517 8001 1300T*TRRXXXTXXXXX [ XXXXXXX | XXXXX | XXXXX [ XX
11 2501 8001 1200[*TXXXXX|XXXXX | XXXXXXX [ XKXXX [ XXXXX | XX
11 2907 7007 13007 *TXXXXXTXXXKX [ XXXXXKK | XKXXXX | XXXXX [ XX
11 4257 15001 1600T I XXXRXTXXXXX [ XXXXXXX | XXXXX | XXXXX | XX
11 3251 9001 1400 *TXXXXXTXXXKXX | XXXXXXX | XXXXX | XXXXX [ XX}
11 3251 9001 1400T* TXXXXXTXXXXXTXXXXXXX I XXXXX | XXXXX ! XX
11 3251 13007 17007 * TXXXXX I XXXXX | XXXXXXX | XXXXX | XXXXX : XX

 40d
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FIDLER READINGS

DATE ~-- 18 SEPT 1985 **NOTES** -Use red ink, pencil, or type.
-Rows are numbers.,
PLACE - Ft. Dix BOMARC Site -Columns are letters.,
-Do the whole left column first,
PEOPLE- Maher, Caldwell, Gage then finish the right.

10001 *|
1000T*T
7501 *]
1000 *]
750 | %]
10001 *]
7501 *]
1000 *]
7501 %]
1000 1 *]
10001 *]
1000 T*]
30001*]
~ 30001 *]
500 7*]
L0001 ] ' 8000111
15007T*] ‘ 35001110001 80
750 % , ' 14001 700014
2500 % 1 3001 700( 12
1600 1% ] kI 3 3751 10001 1
15001 *] ' 4251 11007 1¢
110071 6001 32501 42
7901 %) ] ' 4007 10001 1°¢
KEXXKXKRXK T XRRKKT ¥ | 3501 12007 17
1101 9001 XXXXX I XXXXX XXX
1107 5001 10007*1 2501 9001
1601 8001 15001*] 3501 7501
1307 4801 10001* 3501 9001
1401 6001 100070* 3000 9007
1401 50017 AQ0T*] 2501 10001
1407 5000 12007*1 3501 6001
2001 12001 16001 *! 2001 47951
2501 14001 18007%] 3501 7501
2801 15001 18001%] 35CT 110017
2201 10001 15001*i 2901 7501
2501 7501 10001*1 2001 5007
2751 15001 20001 +! 1901 6007
2251 12501 20001*1 2401 5001
2501 7601 1500101%] 2201 4901
| _ 2001 10007 125071+ 2401 6007
TREXX TR X XXX XXX XXX XK TXX XXX (XX XXX T * ] 4701
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FIDLER READINGS

»

DATE -- 19-SEPT-1985 **NOTES** -Use red ink, pencil, or type.
-Rows are numbers.
PLACE - Ft, Dix BOMARC Site -Columns are letters.
-Do the whole left column first,
PEOPLE- Maher, Caldwell, Gage then finish the right.

COL | ROW

3601 14001 20001*! g
2501 7507 11001*] J
9001 25001 25000 *XXXX
2501 500! 10001*]
3251 10001 1000[*]
XXXXXTXXXXXXX [ XXXXX | XXXXX | XXXXX ] * |
1 1 11 1301 6001 14001*}
2 1 10 2751 5001 9001*]
3 1 11 1601  S001 14001*}
10 2501 6001 9001*]
10 2251 5001 9007*{
11 1 10 250 500! 10001*i
13 1| ) 300 7501 1100[*! 11 {4801 5000]
15 1501 750] 12501*] ® | 2 11 1 200] 1400] 1¢
19 250 5001 900 XXXXX ] XXXXX | KXXXXXX | XXXXX | XXXXX | XX
23 | 2501 7501 9001*] 1 2601 6001 ¢
24 | 3001 7501 10001*] 1l 2501 4901 1f
29 1 300 7501 7501 *§ 10 2001 600]
31 | 3501 10001 100071*i 11 1 1101 5001 ¢
33 1 3751 10001 12501* 11 1401 5001 1
!
|
|
[
[

240| 1600] 2
§00] 25001 2

XXXXXXX | XXXXX | XXXXX | XX

10 7 1107 8001 I
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37 2601 10001 12501 *] 11 150]_ 4901
KKKKX | KKRKK | KRKKR ¥ |
2501 10001 160011
3001 B00T 120017
20076001 110011
3901 15001 19001 *]
3107 10001 12001 *IXX
3901 12001 19001*]
350110001 15001 %1
6001 26001 30001 *1
3601 10001 15001 %]
3501 10001 _15001%]
30016001 15001+
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R R s R R A T I T,
* FIDLER READINGS

DATE -- 19-SEPT-1985 **NOTES** -Use red ink, pencil, or type.
-Rows are numbers,
PLACE - Ft., Dix BOMARC Site -Columns are letters.
-Do the whole left column first,
PEQOPLE- Maher, Caldwell, Gage then finish the right.

ROW | KIT # | HV1 | HV2 |

425] 12001 15{

3601 10001 18

2401 13001 181

GO0 * I XXXXX | KKXXX | KKRXKXX | KXRKX | RXXXX | XXX

6001*1 Q@ 1 35 [ 10 T 4007 11001 15

I0007* _Q 136 1 1 T 2101 7501 15

6O0T*T Q T 37 1 11 T 1807 13001 204

25001 ¥ | XXXXX | XXXXX | XXXKXXX | KKXXK | KXXKK XXX

10001*] R | 35 1 10 T 3251 10001 121

20001*] R [ 36 1 1 1 4201 12001 16(

11001*] R 1 37 1 11 T 3501 14007 191

4601 16001 24001 I XXXXX T KEAXXK | KKXXKXK [KXXAK | RAXKK KKK
KXXXK [ XKKXK I RXXKKI*] S 1 35 1 10 177980712007 16!
2901 7500 I500T*T s T 36 1 1 1T 7a707 12507 201
20005001 7007*T s T 37 1T 11 1 2707 18007 231
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DATE -- 19-SEPT-1385 **NOTES** -Use

ERRKER R KRR RN R RRARARN KRR AR TRk RN XA
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e — . e W - A e e e

red ink, pencil, or type.

|

| -Rows are numbers.

| PLACE - Ft. Dix BOMARC Site -Columns are letters.

| -Do the whole left column first,

: PEOPLE- Maher, Caldwell, Gage then finish the right.

|

: COL } ROW { KIT % I HV1 : HV?2 : HV3 %*l COL : ROW : KIT # } HV] : Hv2 | HYV
====2= s==s== DS awsS === _-_tass= === " ====‘o=§ 2ERE= LR 5B IISSS =====l===
| 2 1 35 | 10 I 3251 12001 1400 *|

1 2 1 36 | 1 [ 3251 10007 14Q01*7]
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